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TI Adverse effects of benzalkonium chloride on the nasal mucosa: allergic 
rhinitis and rhinitis medicamentosa 

AB Prolonged, repeated use of nasal decongestants for 

symptomatic relief of allergic rhinitis often results in rhinitis 

medicamentosa (RM) , a condition involving "rebound swelling" and addnl. 

congestion. Most decongestant sprays contain the 

preservative benzalkonium chloride (BKC) , which causes toxic 

reactions in the nose, eyes, ears, and lungs, and may exacerbate the 

symptoms of allergic rhinitis. Recent studies demonstrate the effects of 

nasal sprays containing BKC or the decongestant 

oxymetazoline (OXY) in the development of RM. Using 

rhinostereometry, a technique that measures nasal mucosal 

swelling and nasal reactivity (with histamine challenge tests), 

prolonged use of OXY has been shown to induce nasal mucosal 

swelling and hyperreactivity. Sustained use of BKC alone induces 

nasal mucosal swelling and, in combination with OXY, BKC appears 

to have a long-term adverse effect on nasal mucosa. Its 

presence may also contribute to the RM resulting from overuse of 

decongestant sprays. Addnl. research is needed to confirm the 

deleterious effects of BKC in nasal products. However, these 

potential effects may be points of clin. differentiation in the treatment 

of allergic rhinitis and prevention of RM. 
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TI Effect on the nasal mucosa of long-term treatment with oxymetazoline, 

benzalkonium chloride, and placebo nasal sprays 
AB A parallel, randomized, double-blind study was performed in healthy 

subjects to investigate the effects on the nasal mucosa of a 

1-mo treatment with nasal sprays. Some subjects received 

oxymetazoline nasal spray; others used a nasal 

spray containing the preservative benzalkonium chloride, and still 
others were treated with a placebo nasal spray. The 3 variables 
that were studied (nasal mucosal swelling, symptom scores, and 
nasal reactivity) were estimated by histamine challenge before and 
after 28 days of treatment. Rhinostereometry was used to measure 
nasal mucosal swelling and nasal reactivity. After 28 
days of use, benzalkonium chloride spray induced an increase in 
nasal mucosal swelling. At the end of the month, the score for 
nasal stuffiness was higher for the persons treated with 
oxymetazoline than for those treated with benzalkonium chloride. 
Oxymetazoline nasal spray induced a pronounced increase 
in nasal reactivity, greater than that induced in the placebo 
group. Long-term use of placebo and benzalkonium chloride nasal 
sprays also caused an increase in nasal reactivity, but not to 
the same extent as did the nasal sprays containing 
oxymetazoline. It is concluded that long-term use of 
oxymetazoline induces a sensation of nasal stuffiness, 
which may be due to unconscious exaggeration of the degree of 
nasal stuffiness, induced nasal hyperreactivity, or a 

combination of both. These factors are probably the main reasons for the 
prolonged use of nasal decongestive sprays and the 

development of rhinitis medicamentosa. Benzalkonium chloride induces 
mucosal swelling, which explains why the presence of this 
preservative in a decongestant spray aggravates rhinitis 
medicamentosa. 
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TI Nasal spray compositions containing oxymetazoline 

AB An aqueous nasal decongestant composition containing oxymetazoline is 
disclosed which 

does not contain mercurial preservatives. A preserved mercurial-free 
aromatic nasal spray was formulated containing 0.05% oxymetazoline-HCl and 

0.25% 

benzyl ale. enabling a 90.9% reduction in solubilizing agent. 
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The effect of a benzalkonium chloride-containing nasal spray on human 
respiratory mucosa in vitro as a function of concentration and time of 
action 

Human respiratory mucosa was exposed to oxymetazoline 

nasal spray in varying concns. and for varying periods of time in 

vitro. The drug destroyed the tissue in a concentration- and time-dependent 

manner. In the expts. with various concns. of the spray, some tissue 

fragments retained their viability throughout the experiment This number 

increased parallel to a decrease in concns. of the test substance. All 

the tissue fragments exposed to undiluted nose spray underwent severe 

destructive alterations during the exposure period. These alterations 

appeared first and were most extensive in those exposed for the longest 

periods of time. It has previously been demonstrated that the toxic 

effect of oxymetazoline nasal spray in vitro is 

probably due to the preservative benzalkonium chloride. The 

apparent lack of consistency between the toxic effects of benzalkonium 

chloride in vitro and in vivo is discussed, with special reference to 

protective systems absent in vitro but present in vivo. 
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TI Topical pharmaceuticals containing eriodictyon fluid extract as excipient 

AB Eriodictyon fluid extract is used as excipient in topical pharmaceuticals for 

delivery of drugs to skin or mucosa. A nasal solution contained 

eriodictyon fluid extract 2.5, buffer 1.5, NaCl 5.0, 

oxymetazoline 1.0, and water 90.0%. 
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TI Nasal spray products 

AB A nasal spray product comprises a pump-actuated nasal 

dispenser equipped with a reservoir, spray head and liquid/air mixing means, 

wherein the reservoir contains a topical nasal medicament composition 

in the form of a sprayable liquid comprising a carboxyl-containing polymer, , 

surfactant and a pharmaceutically-acceptable nasal medicament. 

The product provides a high availability of active ingredient and reduces 

the common problem of rollback associated with drops and non-gellable 

nasal formulations. For example, a nasal preparation 

contained menthol 0.025, eucalyptol 0.0075, Carbopol-974 1.0, 

oxymetazoline 0.05, di-Na EDTA 0.05, methylparaben 0.065, 

propylparaben 0.035, Na lauryl sulfate 0.8, and water to 100%. 
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Inhibition of human neutrophil actin polymerization, phagocytosis and 
oxidative burst by components of decongestive nosedrops 

Human neutrophil functions have been examined after exposure of leukocytes 
to components of decongestive nosedrops in vitro. Both the 
vasoactive components oxymetazoline chloride and xylometazoline 
chloride, as well as the preservative benzalkonium chloride, 

showed a concentration- and time-dependent deleterious effect on neutrophil 

n 

polymerization, phagocytosis and oxidative burst. The most toxic of the drug 
components was benzalkonium chloride, which in the com. nosedrops tested 
was present in concns. about 20 times higher than that compatible with 
intact neutrophil functions. These findings suggest possible inhibition 
of mucosal neutrophil activity following exposure to nosedrops in vivo, 
and support earlier reports that have questioned the use of preservatives 
. decongestive nosedrops. 
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TI Nose drops. Effects of drugs on the vibratory frequency of nasal ciliae 
AB Studies of the toxicity of nasally applied decongestants 

to the nasal ciliae by light-microscopic measurement of isolated 
human ciliae vibratory frequency before and after the application of 
oxymetazoline (I), I + benzalkonium chloride (BAC, a common 
preservative in nasal sprays) or xylometazoline (II) + 

BAC showed I alone to exert no significant effect, but combinations of I + 
BAC and II + BAC to drastically reduced vibratory frequency, indicative of 
ciliae damage. The effect was larger for the latter contamination and was 
irreversible. Wherever possible, I should thus be nasally 
applied without BAC present; if this is impossible (e.g. in containers 
containing >1 dose) the combination I + BAC is preferred to II + BAC. 
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Nasal compositions containing anaesthetics and decongestants for the 
treatment of sinus headache 

A topically applicable nasal composition capable of eliciting a 
therapeutic response in the mucous membranes of the sinuses comprises an 
anesthetically effective amount of an acid addition salt of dyclonine or 
pramoxine alone or in combination with an adrenergically effective amount of 
an acid addition salt of sympathomimetic amine decongestants. The 
composition is effective for reliveing sinus headache associated with inflamed 
and/or congested turbinates, accompanied by localized pain perceived on 
the septum. A composition contained thonzonium bromide 0.05, 
oxymetazoline-HCl 0.05, dyclonine-HCl 0.50, NaH2P04 1.10, Na2HP04 
0.30, thimerosal 0.002, methylparaben 0.0065, propylparaben 0.0035, 
menthol 0.10, eucalyptol 0.02, camphor 0.02, EtOH 0.06, 

cetylpyridinium chloride 0.05, NaCl 0.20, polysorbate-8 0 0.50, and water 
to 100.00 %. 
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TI Inhibitory effects of nasal drops components on granulocyte chemotaxis 
AB The toxic effect of components in nasal drops on chemotaxis by 
human granulocytes was studied. The vasoactive substances 
oxymetazoline chloride and xylometazoline chloride gave a 

successive reduction of chemotaxis down to zero for a concentration of 500 
mg/L which 

is around that used in com. prepns. The preservative 

benzalkonium chloride which is used in nasal drops in a concentration 

of 200 mg/L was deleterious for chemotaxis at a concentration of 0.8 mg/L. 

Thiomersal was deleterious for chemotaxis at a concentration of 1 mg/L which 



should be compared with a concentration of 24 mg/L used as preservative 
in nasal drops. The present results indicate that the addition of 
preservatives in nasal drops should be questioned. 
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Gas chromatographic determination of some imidozoli 
preparation using a FFAP stationary phase 
Tetrahydrozoline, naphazoline, xylometazoline, and oxymetazoline 
, present in nasal and eye drops, were determined by gas chromatog., 
using FFAP polar stationary phase which has high thermal stability. Ni 
failing was observed with this phase material, and the method is preci; 
accurate. Compds . such as neomycin, hydrocortisone, benzalhonium 
chloride, and menthol did not interfere with the determination 



pharmaceutical 
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TI Ten days' use of oxymetazoline nasal spray with or without benzalkonium 

chloride in patients with vasomotor rhinitis. 
AB CONTEXT: In most countries, the use of topical nasal 

decongestants is limited to a maximum of 10 days because of the 

risk of developing rebound mucosal swelling and rhinitis medicamentosa. 

OBJECTIVE: To determine whether topical nasal 

decongestants can be safely used for 10 days in patients with 
chronic inflammation of the nasal mucosa. DESIGN: Double-blind, 
randomized, controlled, parallel study. PATIENTS: Thirty-five patients 
with vasomotor rhinitis selected from our outpatient department. 
INTERVENTION: Eighteen patients received oxymetazoline 
hydrochloride (0.5 mg/mL) nasal spray containing the 
preservative benzalkonium chloride (0.1 mg/mL), and the other 17 
were treated with oxymetazoline nasal spray without 

benzalkonium chloride. Before and after the treatment, recordings of the 
nasal mucosa and minimal cross-sectional area were made with 
rhinostereometry and acoustic rhinometry, followed by histamine 
hydrochloride challenge tests. Symptoms of nasal stuffiness 
were estimated on visual analog scales (0-100) in the morning and the 
evening, just before the nasal spray was used. RESULTS: No 

rebound swelling was found after the 10-day treatment in the 2 groups with 
either of the methods or as estimated by symptom scores. In the group 



receiving oxymetazoline containing benzalkonium chloride, but 
not in the other group, the histamine sensitivity was significantly 
reduced after treatment (P<.001). CONCLUSIONS: It is safe to use topical 
nasal oxymetazoline with or without benzalkonium 

chloride for 10 days in patients with vasomotor rhinitis. However, this 

study indicates that benzalkonium chloride in nasal 

decongestant sprays affects the nasal mucosa also after 

short-term use. 
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TI Rhinitis medicamentosa: aspects of pathophysiology and treatment. 

AB With modern vasoconstrictors, such as oxy- and xylometazoline, the risk of 
developing rhinitis medicamentosa (RM) has been considered to be small or 
even nonexistent. However, recent studies have shown that overuse of 
these drugs may result in rebound congestion, nasal 
hyperreactivity, tolerance, and histologic changes of the nasal 
mucosa. Using rhinostereometry, it has also been shown that the long-term 
use of the preservative benzalkonium chloride (BKC) in 
oxymetazoline nasal spray accentuates the severity of 
rhinitis medicamentosa in healthy volunteers. A nasal 
decongestant spray composed of a combination of vasoactive 
substances and BKC has a long-term adverse effect on the nasal 
mucosa. BKC alone induces mucosal swelling after 30 days use of the 
nasal spray in healthy subjects, unlike placebo. According to the 
author, rhinitis medicamentosa can be defined as a condition of 
nasal hyperreactivity, mucosal swelling, and tolerance that is 
induced, or aggravated, by the overuse of topical vasoconstrictors with or 
without a preservative. An adequate treatment of these patients 
consists of a combination of vasoconstrictor withdrawal and a topical 
corticosteroid to alleviate the withdrawal process. The underlying 
nasal disorder must then be treated. Patients with rhinitis 
medicamentosa who overuse topical decongestants and are able to 
stop using such drugs should be careful about taking these drugs again, 
even for a few days. They must be informed about the rapid onset of 
rebound congestion upon repeated use in order to avoid the return of the 
vicious circle of nose-drop abuse. 

ACCESSION NUMBER: 1998014951 MEDLINE 

DOCUMENT NUMBER: PubMed ID: 9353558 

TITLE: Rhinitis medicamentosa: aspects of pathophysiology and 

treatment . 



AUTHOR: 

CORPORATE SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



Graf P 

Department of Otorhinolaryngology , Soders jukhuset, 
Karolinska Institute, Stockholm, Sweden. 
Allergy, (1997) Vol. 52, No. 40 Suppl, pp. 28-34. 
Journal code: 7804028. ISSN: 0105-4538. 
Denmark 

Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 

English 

Priority Journals 
199712 

Entered STN: 9 Jan 1998 

Last Updated on STN: 9 Jan 1998 

Entered Medline: 1 Dec 1997 



ANSWER 14 OF 16 MEDLINE on STN 

Benzalkonium chloride in a decongestant nasal spray aggravates rhinitis 
medicamentosa in healthy volunteers. 

A randomized double-blind parallel study with 20 healthy volunteers was 

performed to research the effect of a preservative in a 

decongestant nasal spray on the development of rhinitis 

medicamentosa. Ten subjects received oxymetazoline 

nasal spray with benzalkonium chloride and the others used 

oxymetazoline nasal spray without the 

preservative three times daily for 30 days. Before starting the 

course of treatment and after its conclusion, recordings of the mucosal 

surface positions were made with rhinostereometry followed by histamine 

challenge tests. Symptoms of nasal stuffiness were estimated on 

visual analogue scales (0-100) in the morning and the evening just before 

using the nasal spray. After 30 days, rebound swelling and 

nasal stuffiness were found in both groups. In the group 

receiving oxymetazoline nasal spray with benzalkonium 

chloride the mean rebound swelling was 1.1 mm and the estimated mean 

evening symptom score for nasal stuffiness was 43. In the group 

without benzalkonium chloride the corresponding variables were 

significantly less marked, with a mean rebound swelling of 0 . 5 mm (P < 

0.05) and a mean evening symptom score of 25 (P < 0.05). The increase in 

histamine sensitivity in both groups was interpreted as a sign of 

nasal hyperreactivity. A new type of nasal spray bottle 

was used that has been shown to prevent bacterial contamination. In 

conclusion, the long-term use of benzalkonium chloride in 

oxymetazoline nasal spray accentuates the severity of 

rhinitis medicamentosa in healthy volunteers. 
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TI The effect of different preparations of nasal decongestants on ciliary 
beat frequency in vitro. 

AB Ciliated cells from the nasal mucosa of normal persons were collected in 
culture medium and exposed to either oxymetazoline without preservatives, 
oxymetazoline with preservatives, xylometazoline with preservatives, or 
sham (culture medium) . There was a significant decrease in ciliary beat 
frequency only by the two drugs with preservatives after 20 min. After 
substitution of the test media with culture medium ciliary action did not 
recover in any group. 
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TI THE INHIBITION OF GRANULOCYTE PHAGOCYTOSIS BY VARIOUS COMPONENTS OF NASAL 
DROPS. 

AB The effect of two decongestive substances and two preservatives used in 
nasal drops on phagocytosis by human granulocytes was studied. The 
vasoactive substances oxymetazoline chloride and zylometazoline chloride 
incubated with human granulocytes during 20 min. gave a reduction of 
phagocytosis to almost zero when using concentrations found in 
commercially used nasal drops (500 mg/1 respectively 1000 mg/1) . However, 
a dilution of 1:100 was consistent with an almost normal phagocytic 
function. The preservatives benzalkonium chloride and thiomersal gave a 
dose related reduction of phagocytosis down to zero. A dilution of 1:100 
of the benzalonium chloride solution used commercially (200 mg/1) and a 
dilution of 1:10 of the thiomersal solution used commercially (24 mg/1) 
were needed to get an almost normal phagocytic function. These results 
together with previous studies indicate that the addition of preservatives 
in nasal drops should be questioned, excluded or replaced with other less 
harmful substances. 
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